Background: The study aim was to compare lifestyle behaviors, body mass index (BMI) and perceived health in subjects with and without chronic bronchitis or emphysema, and to explore if these comparisons differed between demographic subgroups. Methods: A stratified two-stage sample of the population of Serbia was used; 14.522 adults aged ≥20 years were interviewed. Results: Compared with controls, respondents with chronic bronchitis or emphysema reported a 23% increased likelihood of eating fresh vegetables every day (CI 1.02-1.48), 58% increased likelihood of currently smoking (CI 1.32-1.88) and more likely to perceive their health as very bad or bad (OR 4.67, CI 3.64-5.98). After stratification for sex, education, and type of settlement, smoking was significantly associated with chronic bronchitis or emphysema in all subgroups except males. The increased likelihood of very bad or bad perceived health in respondents with chronic bronchitis or emphysema was significant in all subgroups, and was highest for respondents ≤65 years of age (adjusted OR 6.51;) and lowest for respondents >65 years of age (adjusted OR 3.25; CI 2.12-4.97). Conclusion: Efforts to enhance perceived health and healthy lifestyle behaviors in subjects with chronic bronchitis or emphysema are necessary. Special attention should be paid to smoking cessation in almost all demographic subgroups.
Background
It is foreseen that respiratory diseases will be growing health problem [1] . Chronic bronchitis and emphysema are significant causes of morbidity in population. Data from the World Health Organization's Large Analysis and Review of European Housing and Health Status Study conducted in random samples from eight European cities showed that in the year preceding (2002) (2003) ) the survey 6.2% of individuals had been diagnosed or treated for chronic bronchitis and emphysema. Furthermore, it was shown that behavioral factors, i.e. physical activities and never smoking were inversely associated with chronic bronchitis and emphysema [2] . Morbidity data for Serbia are incomplete or unreliable. It has been noted that reports contain number of episodes of disease and not actual patients. Data for 2008 show that 2.6% of all deaths in Serbia were caused by chronic obstructive pulmonary disease and moreover, there was an increase of 20.1% in the number of deaths due to obstructive pulmonary diseases between 2002 and 2008 [3] .
Chronic bronchitis has been defined in clinical terms as "productive cough that is present for a period of 3 months in each of 2 consecutive years in the absence of another identifiable cause of excessive sputum production" [4] . Emphysema, in contrast, has been defined by its pathological description as "an abnormal enlargement of the air spaces distal to the terminal bronchioles accompanied by destruction of their walls and without obvious fibrosis" [4] .
Over the years several different definitions have been offered for COPD. It was described as entity combining chronic bronchitis and pulmonary emphysema, manifested in patients by progressive airflow obstruction with breathing-related symptoms such as chronic cough, exertional dyspnea, expectoration, and wheeze. However, the definition evolved and GOLD in 2001 proposed a definition of COPD that focused on the physiology (progressive nature of airflow limitation), the pathology (airway inflammation), and etiology (noxious particles or gases) [1] . The other important aspect of the new COPD definition is that it was defined spirometrically as airflow limitation that is not fully reversible [4] .
It has been demonstrated in various studies that lifestyle behaviors could be associated with progression and outcome of chronic bronchitis and emphysema [2, [5] [6] [7] .
Tobacco smoking has a well-established role in respiratory diseases related morbidity, but less is known about the association between alcohol use and chronic bronchitis and emphysema. Research on the association between alcohol and the morbidity and mortality related to respiratory diseases has produced mixed results. Some studies indicated the positive effects of moderate intake of alcohol on pulmonary function (particularly wine) [8, 9] , but high consumption (predominantly distilled spirits) has been associated with an independent negative effect on pulmonary function [9] .
In recent years, foods rich in antioxidants (fruits, vegetables) have been suggested to protect against obstructive diseases [8, 10] .
Body mass index (BMI) is closely related to dyspnea score, respiratory-muscle strength, and quality of life in patients with obstructive respiratory diseases [5] .
Patients with chronic bronchitis and emphysema are significantly less active than healthy individuals and their activity level is furtherly reduced by acute exacerbations, but regular physical activity is associated with improved pulmonary function in these patients [5, 11] . An active lifestyle should be a therapeutic priority in patients with obstructive respiratory diseases because those who carry out some form of regular physical activity have a lower risk of hospital admissions and mortality [5, 12] .
There is evidence that the risk of developing obstructive respiratory diseases is associated with socio-economic status. This pattern could reflect exposure to indoor and outdoor air pollution, crowding, poor nutrition, occupational exposure or other factors related to low socioeconomic status [6, [13] [14] [15] [16] .
Better understanding of how respondents with chronic bronchitis and emphysema differ from controls without disease, and if these potential differences vary across demographic subgroups, will focus and prioritize future public health interventions for improving the quality-oflife of people with chronic bronchitis and emphysema.
The aim of our study was to compare lifestyle behaviors (smoking, physical activity, fruit and vegetables consumption and alcohol consumption), BMI and perceived health in subjects with and without chronic bronchitis and emphysema in a national, populationbased sample, and to explore if these comparisons differ between demographic subgroups (under 65/above 65, urban/rural, elementary, secondary/university education). As making healthy lifestyle choices is important for persons with chronic bronchitis or emphysema, we assumed that those who were aware of their illness would modify their health behaviours accordingly.
Methods

Study population
The Institute of Public Health conducted a multipurpose health survey of the population of Serbia (excluding Kosovo) in 2006. A stratified two-stage sample of the population of the Republic of Serbia was used. The sample was selected to provide statistically reliable estimates of health at the national level. Information on the health of the population was obtained from interviews and measurements of anthropometry and blood pressure. Interviews were performed in households of the respondents. Out of 7.673 households selected, 6156 were interviewed. Household response rate was 86.5%. In the households, there were 15.563 adults aged ≥20 years, of which 14.522 were interviewed, yielding a response rate of 93.3%. Overall response rate for adults was 80.5%. All adults aged 20 years and above were included, except those living in institutions.
All respondents were informed about the purpose of the investigation and agreed to participate. The Review Board of the Ministry of Health of Serbia and the Institute of Public Health of Serbia approved the study.
Measurements
The classification variable was a self-reported history of chronic bronchitis and emphysema as measured by the following question: "Has a doctor ever diagnosed you to have chronic bronchitis or emphysema?" Participants who answered positively were considered to have chronic bronchitis or emphysema. The rest of the sample population served for comparison.
Lifestyle behaviors and perceived health were based on self-reporting and defined as follows. Intake of fruits and vegetables was dichotomized as "eating fresh vegetables (or fresh fruits) every day" or "not eating fresh vegetables (or fresh fruits) every day." (Table 1) .
Smoking was dichotomized as "current smoker" versus "nonsmoker". Respondents who reported smoking every day or some days, and consuming ≥100 cigarettes in their lifetime were classified as "current smokers". Nonsmokers included former smokers (i.e., smoked ≥100 cigarettes in their lifetime, but did not currently smoke) and "never smokers".
At risk for binge alcohol use was defined as having ≥6 drinks on one occasion at least once a month. Respondents at risk for heavy consumption (yes/no) were defined as having any type of alcohol every day (Table 1) . Questions about physical activities in leisure time (yes/ no) were asked to assess sedentary behavior. Respondents who mainly read, watched television or had similar activities in their leisure time were classified as "physically not active". Those who walked, cycled, ran, swam or did gardening for at least 4 hours per week were classified as "physically active".
Weight and height were measured by trained health workers following a defined protocol. BMI was calculated based on these values. Respondents were categorized as normal (BMI <25), overweight (25 to 30) or obese (> 30) ( Table 1) .
Perceived health was assessed by the question "How would you rate your health in general?" A five-point scale was used, and answers were categorized into very bad/bad; fair; or good/very good (Table 1) .
Potential confounding demographic factors (age, sex, education, type of settlement, wealth index) were also considered.
Statistical analyses
Weighted prevalence estimates of lifestyle behaviors, BMI, perceived health and demographic factors for respondents with and without chronic bronchitis and emphysema were calculated with differences examined by chi-square test for categorical variables and t-test for continuous variables.
The relationship between the history of chronic bronchitis and emphysema diagnosis and lifestyle behaviors, BMI, and perceived health were examined with unadjusted and adjusted prevalence odds ratios (OR) and 95% confidence interval (CI) calculated using multivariable logistic regression. Adjustment was made for sex, age in years (continuous), education (elementary, secondary, university) and type of settlement (urban/rural). Associations between chronic bronchitis and emphysema diagnosis and lifestyle behaviors, BMI, and perceived health were assessed with multivariable logistic regression calculation of adjusted ORs for demographic subgroups. Each demographic characteristic (age, sex, education, type of settlement) was dichotomized (age: ≤65/> 65; sex: male/ female; education: elementary/secondary, university; settlement: urban/rural). Only two subgroups were considered for each characteristic to facilitate adequate stratum-specific sample sizes. For the subgroup analysis, ORs were adjusted for the other three demographic characteristics. Specifically, ORs for age subgroups (i.e., ≤65 and >65 years of age) were adjusted for sex, education, and type of settlement. ORs for sex subgroups were adjusted for age, education, and type of settlement; ORs for education subgroups were adjusted for age, sex, and type of settlement; and ORs for type of settlement subgroups were adjusted for sex, age and education.
The health survey of the population of Serbia was supported and financed by the Ministry of Health of the Republic of Serbia.
Results
Weighted prevalence for demographic factors is included in Table 2 . Weighted prevalence for lifestyle behaviors, BMI, perceived health are presented in Table  3 . Respondents with chronic bronchitis or emphysema were significantly older (mean age, 57.98 ± 17.65 years) compared with controls (50.72 ± 17.95 years). Significant differences between respondents with chronic bronchitis or emphysema and controls were found also for sex (37.7% males compared with 44.4% males among controls), education (51.3% of those with elementary education among persons with chronic bronchitis or emphysema compared with 40.6% among controls) and wealth index (among persons with chronic bronchitis or emphysema there were 26.5% pertaining to the poorest quintile compared with 22.2% among controls). No significant difference was found by settlement type.
Fruit consumption, smoking and physical activity demonstrated statistically significant differences for respondents with chronic bronchitis or emphysema versus controls. More than a half of respondents ate vegetables every day, and there was no significant difference between respondent with chronic bronchitis or emphysema and those without. Among respondents with chronic bronchitis or emphysema, 39.6% ate fresh fruits daily compared with 44.3% among controls. Respondents with chronic bronchitis or emphysema were significantly more likely to be current smokers than controls (38.8% vs. 35.4%) and less likely to be physically active than controls (25.2% vs. 29.9%). Regarding alcohol consumption there was no significant difference in binge drinking or heavy alcohol consumption between respondents with disease and controls. Respondents with chronic bronchitis or emphysema were less likely to perceive their health as very good/good (19.6% vs. 45.4%) and more likely to be obese (23.7% vs. 19.0%) [3] .
Adjusted and unadjusted ORs for associations between history of chronic bronchitis or emphysema diagnosis and lifestyle behaviors, BMI, and perceived health are presented in Table 4 . In the logistic regression model prevalence of a regular fruit consumption, heavy or binge alcohol use, physical activity, and BMI was not significantly associated with chronic bronchitis or emphysema; but significant association was found with eating daily fresh vegetables (OR 1,22, CI 1.02-1.48), being current smoker (OR 1.58, CI 1.32-1.88, with reporting very bad or bad health (OR 4.67; CI 3.64-5.98), and fair health (OR 2.17, CI 1.75-2.68).
Adjusted ORs stratified by age, sex, education, and type of settlement are presented in Table 5 to explore potential differences in the associations across demographic subgroups between lifestyle behaviors, BMI, and perceived health in respondents with chronic bronchitis or emphysema and controls.
Variables with non-significant ORs in table 4 before stratification (regular fruit consumption, binge and heavy alcohol use, physical activity, BMI) did not demonstrate significant association in certain subgroups after stratification, except for binge alcohol use in females. The binge alcohol use was significantly associated in females with bronchitis or emphysema (adjusted OR 2.29; CI 1.11-4.76).
Vegetable consumption adjusted were significantly associated with chronic bronchitis or emphysema but, after stratification, only those aged >65 years demonstrated a significantly increased likelihood of consuming fresh vegetables daily (adjusted OR 1.55; CI 1.14-2.10). After stratification, smoking was significantly associated with chronic bronchitis or emphysema in all subgroups except in males. The increased likelihood of very bad or bad perceived health in respondents with chronic bronchitis or emphysema was significant in all subgroups, and was highest for respondents aged ≤65 years (adjusted OR 6.51; CI 4.87-8.72) and lowest for respondents aged >65 years (adjusted OR 3.25; CI 2.12-4.97).
Discussion
Various studies evaluated individual aspects of lifestyle in patients with chronic bronchitis or emphysema, but we analyzed multiple lifestyle behaviors. Our study was based on a national sample and compared people with and without chronic bronchitis or emphysema.
Based on a national health survey, subjects with chronic bronchitis or emphysema differ from those without these diseases with regard to fruit consumption, smoking, physical activity, BMI and perceived health. When adjusted for sex, age, education, and type of settlement, ORs were significant only for consumption of vegetables, smoking and perceived health. Demographic characteristics may influence the prevalence of lifestyle behaviors among subjects with chronic bronchitis or emphysema.
With regard to lifestyle behaviours, regular consumption of vegetables was significantly associated with chronic bronchitis or emphysema. This is an important finding because some studies have demonstrated beneficial effects of fruits and vegetables on respiratory function [10] . It may be partly explained by the fact that diagnosis of a serious chronic disease may cause an individual to adopt healthier behaviors. Our study was cross-sectional and we could not establish time since diagnosis, so we cannot postulate the cause-effect relationship. After data were disaggregated by demographic variables, only in group of respondents older than 65 the vegetable consumption was significantly associated with chronic bronchitis or emphysema. We expected a lower prevalence of current smokers among respondents with the disease because smoking cessation is a highly recommended measure for treatment of patients with obstructive respiratory diseases [1, 17] . Our results showed a significantly higher prevalence and a significant association of smoking in respondents with the disease in total sample and in all demographic subgroups except males. Such results could indicate that insufficient attention was paid to smoking cessation programs for patients with chronic bronchitis or emphysema and it suggests the importance of smoking as a risk factor for obstructive respiratory diseases. It has been noticed that studies concerning women's health problems in this field and epidemiological studies of lung function impairment in women and risk factors in a long-term perspective are rare. However, some authors suggest that life-style factors such smoking among women, are related to airway symptoms and also quality of life even many years later [16] .
In females, the likelihood of binge alcohol use was significantly associated with the presence of the disease. Controlling alcohol consumption could be important for patients with chronic bronchitis or emphysema (particularly women) because excessive consumption of alcohol is associated with negative effects on pulmonary function [7, 9] .
Our finding did not show significant association of physical activity, regular fruit consumption and BMI and presence of chronic bronchitis or emphysema in none of analysed population subgroups. However, it has been demonstrated that increased intake of food rich in antioxidants, like fruits could improve prognosis of persons with obstructive respiratory diseases [8, 10, 18] .
After adjustment for sex and age, no significant association of regular physical activity with the presence of chronic bronchitis or emphysema was found, which is different from other studies that showed significantly lower physical activity among persons with these diseases [11] . In our study great majority of those with and without the disease were physically inactive. Therefore, actions to promote active lifestyle among patients with chronic bronchitis or emphysema should be recommended [12] .
Our findings suggest a strong association of bad or very bad perceived health among respondents with chronic bronchitis or emphysema compared with respondents without the disease: this is consistent with other studies [19, 20] . Studies found that poor health self-perception was associated with the female sex [21, 22] . Our analyses showed that poor self-rated health was expressed more in women with chronic bronchitis or emphysema than in men.
Limitations of our study are related to measurement bias because diagnosis of chronic bronchitis or emphysema and lifestyle behaviors was reported by the respondent. Self-reported diagnosis of chronic bronchitis or emphysema could underestimate prevalence of the disease because mild and moderate stages could be undiagnosed, or subjects could not have consciousness of their disease above all in case they are smokers; in fact smokers tend to attribute obstructive respiratory symptoms and, exacerbations to smoking effects. However, questionnaires were found to be valid instrument for population research for respiratory diseases [23] . Recently published paper emphasized the importance of population studies based on questionnaires and their significance for global respiratory illness surveillance for prevention, health policy and management [24] . Prospective cohort studies are needed to assess temporal changes in lifestyle behaviors, BMI, and perceived health that occur after the diagnosis of chronic bronchitis or emphysema. 
Conclusions
Our study provided results based on a large population sample and revealed health related behaviours among persons with chronic bronchitis or emphysema. Results showed that even when being aware of having a chronic respiratory disease and perceiving their health worse than the rest of the population, persons with chronic bronchitis or emphysema still practice certain unfavorable behaviours. Although making healthy lifestyle choices is important for persons with chronic bronchitis or emphysema, the prevalence of healthy behaviours is less than optimal regarding smoking, diet and physical activity. Efforts to enhance perceived health and healthy lifestyle behaviors among subjects with chronic bronchitis or emphysema are necessary. Special attention should be paid to smoking cessation in almost all demographic subgroups. Certain demographic subgroups need more
Focused intervention, such as addressing binge drinking among women with chronic Bronchitis or emphysema, as well as addressing poorer perceived health in subgroups aged <65 years.
Prospective cohort studies are needed to assess changes in lifestyle behaviors, BMI, and Perceived health that occurs after the diagnosis of chronic bronchitis or emphysema.
